REMARKS 

Summary of the Invention 

The invention features methods for analyzing and determining the 
toxicity of a test compound in vitro. The methods involve separately 
contacting, under conditions allowing hybridization to occur, labeled nucleic 
acid probes, e.g., RNA or cDNA molecules, prepared or derived from 
mammalian cells either contacted or not contacted with the test compound, 
with a nucleic acid library. The nucleic acid library includes marker nucleic 
acid molecules corresponding to at least a portion of one or more human genes 
that are differentially spliced during apoptosis and at least one or more control 
nucleic acid molecules which normalize the hybridization signals between two 
or more samples applied to the nucleic acid library; the library being 
immobilized on a support. Contact of the mammalian cells with a test 
compound that is toxic causes the expression of apoptosis-specific nucleic 
acid molecules by the contacted cells. The expression of these apoptosis- 
specific nucleic acid molecules can be detected in the contacted cells based on 
the hybridization profile that results between the nucleic acid molecules 
prepared from the contacted cells and the nucleic acid library. A hybridization 
profile that reveals the presence of a genetic marker of apoptosis in the 
contacted cells indicates that the test compound is toxic. 
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Summary of the Office Action 

Claims 56, 57, and 67-1 12 are pending. Claims 56, 67-78, 94-105, and 
108-1 12 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Schena et al. (PNAS 93:10614-10619, 1996; hereinafter "Schena") in view of 
Komarova et al. (Oncogene 17:1089-1096, 1998; hereinafter "Komarova"). 
Claims 57, 106, and 107 are objected to as being dependent upon a rejected 
base claim. By this reply, Applicants amend claims 56, 94, 100, 101, and 105- 
107, cancel claim 57, and address each of the Examiner's rejections. 

Support for the Amendment 

Support for the amendment to claim 56 is found in prior claim 57. 
Support for the amendment to claim 94 is found in the specification at, e.g., 
page 36, line 29, through page 37, line 19. The amendment to claims 100, 
101, and 105-107 is made to correct typographical errors and to establish 
harmony in the claim language. No new matter is added by the amendment. 

Rejections under 35 U.S.C. $ 103(a) 

Claims 56, 67-78, 94-105, and 108-1 12 are rejected under 35 U.S.C. § 
103(a) as being obvious over Schena in view of Komarova. The Examiner 
states: "[i]t would have been prima facie obvious to one of ordinary skill in the 
art at the time the invention was made to use the method and microarray as 
taught by Schena et al. to study apoptosis as an indicator of the toxicity of 
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compounds applied to cells as taught by Komarova et al. in order to have the 
efficiency of a chip based approach to study gene expression in humans" (p. 7, 
Office Action). 

With regard to the rejection of independent claim 56, Applicants have 
addressed this rejection by amending claim 56 to include the limitations of 
prior claim 57, which the Examiner indicated was allowable if rewritten in 
independent form (see p. 8 of the Office Action). Applicants respectfully 
submit that the rejection of claim 56, and claims 67-78 dependent therefrom, 
under 35 U.S.C. § 103(a) for obviousness can now be withdrawn. 

Independent claim 94 has been amended to recite a method for analyzing 
or determining the toxicity of a test compound by using an immobilized library of 
nucleic acid molecules to detect the expression of differentially spliced nucleic 
acid molecules characteristic of apoptosis in cells contacted with the test 
compound, but not in cells not contacted with the test compound. As amended, 
claim 94 recites that the nucleic acid library "consists essentially of 5 marker 
nucleic acids specific to at least a portion of one or more human genes that are 
differentially spliced during apoptosis and one or more control nucleic acid 
molecules which normalize the hybridization signals between the first and second 
labeled nucleic acid probes and the nucleic acid library. Thus, the method of 
present claim 94 employs two separate hybridizations and a comparison of the 
two resulting hybridization profiles. Claim 94 further recites that a test compound 
is determined by the method to be toxic to mammalian cells when the first and 
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second hybridization profiles reveal a difference in the hybridization signals 
between the marker nucleic acid molecules of the library and the first and second 
probes, and a substantially equivalent hybridization signal between the control 
nucleic acid molecules of the library and the first and second probes. 

In contrast to the method of present independent claim 94 and claims 
dependent therefrom, Schena discloses the use of a cDNA library derived from 
the mRNA of transformed human lymphocytes. The library of Schena contains 
"1046 human cDNAs of unknown sequence" and is used to monitor differential 
gene expression patterns within cells that have been exposed to heat or phorbol 
ester (Abstract, Schena). The nucleic acid library of Schena is not restricted to 
marker nucleic acid molecules specific for all or a portion of one or more 
differentially spliced human genes present in a human cell which is undergoing or 
has undergone apoptosis and at least one or more control nucleic acid molecules, 
as is required by present claim 94. Indeed, Schena fails to characterize all 1046 
cDNA sequences, indicating that "only those clones that display interesting 
expression patterns are sequenced and characterized" (p. 10618, Schena). None 
of the genes characterized by Schena are identified as "differentially spliced 
human genes present in a human cell which is undergoing or has undergone 
apoptosis." In sum, Schena fails to teach or suggest the nucleic acid library 
recited in present independent claim 94, which consists essentially of the recited 
marker nucleic acid molecules and control nucleic acid molecules. 
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Komarova fails to remedy the deficiency of Schena. Komarova discloses 
the irradiation of human cells with the purpose of activating the p53 pathway 
associated with apoptosis, and subsequently determining which genes are 
differentially expressed using a commercially available gene chip array that 
includes 588 cDNA molecules. Komarova also uses a second set of microarrays 
printed with the cDNA of human fibroblasts. This second set of arrays contains 
over 20,000 cDNA molecules of known and unknown sequence. Like Schena, 
Komarova fails to teach or suggest that either microarray includes nucleic acid 
molecules that consist essentially of all or a portion of one or more differentially 
spliced human genes present when a human cell is undergoing or has undergone 
apoptosis and one or more control nucleic acid molecules. Additionally, none of 
the radiation-responsive genes identified by Komarova are characterized as 
differentially spliced, apoptotic human genes. Thus, Komarova also fails to teach 
or suggest a nucleic acid library that consist essentially of all or a portion of one 
or more differentially spliced human genes present when a human cell is 
undergoing or has undergone apoptosis and one or more control nucleic acid 
molecules, as is required by present claims 94-1 12. 

For the reasons discussed above, Schena and Komarova, either alone or in 
combination, fail to teach or suggest the method of present claims 94-1 12 because 
these references fail to teach or suggest the recited nucleic acid library. Because 
Schena and Komarova fail to teach or suggest all of the limitations of present 
claims 94-1 12, as is required to establish a prima facie case of obviousness under 
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35 U.S.C. § 103(a), the rejection of present claims 94-1 12 may now be 
withdrawn. 



CONCLUSION 



Applicants submit that the claims are novel and inventive over the prior art 
and respectfully request favorable reconsideration of the present application. In 
particular, it is believed that the claims are in condition for allowance, and a 
notification to that effect is respectfully requested. 

Enclosed is a petition to extend the period for replying to the Office action 
for one month, to and including March 15, 2007, and a check for the fee required 
under 37 C.F.R. § 1.17(a). 

If there are any charges or any credits, please apply them to Deposit 
Account No. 03-2095. 



Clark & Elbing LLP 
101 Federal Street 
Boston, MA 021 10 
Telephone: 617-428-0200 
Facsimile: 617-428-7045 



Respectfully submitted, 





&s Kristina Bieker-Brady, Ph.D. 
Reg. No. 39,109 
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